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Abstract The morphological transitions in the larval mandibles of the Leucania- 
complex are examined and figured according to the instars. Nineteen species of the 
larvae of the Leucania-complex are studied and compared with other noctuid species. 
The peculiar reduction in the mandibular teeth of mature larvae seen in the Leucania- 
complex is hypothesized to be an autoapomorphic character. 
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Introduction 


The Leucania-complex is an assembly of species usually with similar ochreous 
forewings, which belongs to the subfamily Hadeninae of the family Noctuidae. 
According to CALORA (1966) there are approximately 400 species involed in the 
Leucania-complex throughout the world. He revised the Leucania-complex from the 
Philippines and recognized thirty-three species of five related genera : Leucania, 11 
species ; Aletia, 16 species ; Pseudaletia, 3 species ; Hypopteridia, 2 species ; Analetia, 
1 species. On the other hand, SUGI (1982) included forty species in the Leucania- 
complex from Japan. The genera treated as the Leucania-complex by him are 
Mythimna, Aletia, Dysaletia, Analetia, Leucania, Acantholeucania, Xipholeucania and 
Senta. KITCHING (1984) stated that “a center of monophyly” might exist around 
Mythimna (almost equal to my concept of the Leucania-complex) as well as Xanthopas- 
tis, Hadena and Orthosia in Hadeninae ; but, the limits of each were not clearly 
described. 

GODFREY (1972) studied the morphology and systematics of the larvae of the 
Hadeninae of America in detail, and classified the larvae of 150 species belonging to 
39 genera into 21 groups based mainly on three structures, i. e., mandible, hypopharyn- 
geal complex, and head capsule. In his paper the larvae of Aletia, Leucania and 
Pseudaletia which are members of the Leucania-complex were combined into one 
group based on the peculiar mandibular structures and the peculiar hypopharyngeal 
complex. He noted that “The scarcity of larval characters that can be used to 
distinguish the genera, i. e., Aletia, Leucania and Pseudaletia from each other suggests 
that the species may represent only one genus. However, I consider it wise to wait 
until additional material has been studied before a definite decision is reached. This 
is especially true for Aletia and Pseudaletia, each of which is represented by only one 
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species in this study.” 

Concerning the morphology of the mandibles of the species of the Leucania- 
complex some figures had been already given for the last instar larvae. For example 
BECK (1960) illustrated the mandibles of Mythimna pallens (L.) and Mythimna obsoleta 
(HUBNER). RIPLEY (1923) and PETERSON (1948) examined the mandibles of mature 
larvae of Cirphis unipuncta (HAWORTH). GARDNER (1946) figured the mandibles of 
Borolia byssina (SWINHOE) and Polia consanguis (GUENÉE). All of the figures of 
mandibles of the species of the Leucania-complex mentioned above are similar to 
those of mature larvae which are treated in this paper in last instar. 

In this study the larval mandibles of species of the Leucania-complex from J apan 
are examined morphologically, and for some species all instars are investigated. 

The larval mandibles of the Leucania-complex are compared with those of other 
groups of Noctuidae and their systematic importance is discussed. 


Materials and Methods 


I reared 18 species of moths of the Leucania-complex from eggs using artificial 
diets, and reared one species, i. e., Mythimna turca, on sorghum. Examined species of 
the Leucania-complex are as follows: Mythimna turca (L.), Aletia placida (BUTLER), 
A. rufipennis (BUTLER), A. conigera (DENIS & SCHIFF.), A. pudorina (DENIS & SCHIFF.), 
A. pallens (L.), A. salebrosa (BUTLER), A. chosenicola (BRYK), A. formosana (BUTLER), 
A. perstriata SUGI, Pseudaletia separata (WALKER), P. albicosta (MOORE), Leucania 
insecuta WALKER, L. striata LEECH, L. compta MOORE, L. inouei SUGI, Acantholeucania 
loreyi (DUPONCHEL), Senta flammea (CURTIS) and Anapoma postica (HAMPSON). As the 
last species was transferred from Analetia by SUGI (1989), only the type species of that 
genus, Analetia micacea (HAMPSON) from South India, Ceylon and the Philippines, is 
included in Analetia presently. The species of Xipholeucania and Dysaletia, both of 
which include one species from Japan were not examined in this study. 

For comparative purpose three species of other groups of Hadeninae were reared 
on artificial diets. They are Sarcopolia illoba (BUTLER), Mamestra brassicae (L.) and 
Lacanobia splendens (HUBNER). The components of the artificial diets used are not 
detailed in this paper. 

The larval specimens were kept in 70% alcohol after being submerged in hot water 
for a few minutes, as many as possible for each instar. The head capsules were 
collected for measurements of their widths and general morphological investigations. 


Results 


I estimate the number of larval instars of Leucania insecuta to be six (see Fig. 1). 
Seven instars are recognized in Anapoma postica (see Fig. 2). I also examined the 
larval instars of Mythimna turca, Pseudaletia separata, Leucania insecuta, Senta flam- 
mea and Anapoma postica, and the results are illustrated in Figs. 3-7. I recognized six 
or seven instars in these species. On the other hand, based in literature, CALORA (1966) 
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Fig. 1. Widths of the larval head capsules of Leucania insecuta WALKER. 
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Fig. 2. Widths of the larval capsules of Anapoma postica (HAMPSON). 


recognized six to nine instars for the larvae of the Leucania-complex. He mentioned 
that eight or nine instars were recognized for members of the Leucania-complex by the 
following two researchers. CURTIS (1931) reared Leucania flavicolor BARRETT on 
Dactylis glomerata and recognized 9 instars, but no adult was obtained in his study. It 
seems probable that his species normally has fewer instars. VICKERY (1925) observed 
Cirphis latiuscula (HERR.-SCHAFF.) in southern Texas and noted that “There were 8 
instars recorded but the 8th instar is uncertain. On the average, 6 instars are passed 
by the larva before pupation.” 
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Fig. 3. Inner view of the left larval mandibles of Mythimna turca (L). A. 1st instar ・ B. 
2nd instar : C. 3rd instar ; D. 4th instar ; E. 5th instar; F. 6th instar; G. 7th 
instar. Scales A-B, 0.05 mm; C. 0.1mm; D-E. 0.2 mm ; F-G. 0.5 mm. 


In most cases, the larval instars have not been determined carefully. According to 
the literature and my observations, the larvae of the Leucania-complex usually pass 6 
or 7 instars. But the main aim of my breeding experiments was not to ascertain the 
larval instars themselves, but to obtain the larvae of every instar for morphological 
studies. 

The mandibles of each instar larva of five species of the Leucania-complex are 
shown in Figs. 3-7. As can be seen from these figures, the mandibular structure of the 
Leucania-complex is essentially the same in the lst instar larvae of all the species, 
however, the mandibles show serial morphological change in succeeding instars. 

BECK (1960) figured the schema of a mandible of Noctuidae. He recognized six 
teeth, i. e., one “Ventralzahn”, three “Hauptzahne” and two “Dorsalzihne”. For 
convenience, I refer to his “Ventralzahn” as V, “Hauptzahne” as H1, H2 and H3, and 
“Dorsalzahne” as D1 and D2. 

The following descriptions of the mandibular structures are based on Mythimna 
turca (Fig. 3). The mandibles of the first and second instar larvae have six teeth. In 
the third instar larva, the mandible possesses a small concavity between H3 and D1. In 
the 4th instar larva, D1 and D2 are very close together and the mandible has a long 
concavity between H3 and D1. In the 5th, 6th and 7th instar larvae, the spaces between 
V and Hl and between Dl and D2 are very narrow and the mandible has a long 
concavity between H1 and H2. 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


Mandibles of Leucania-comlex 175 





Fig. 4. Inner view of the left larval mandibles of Pseudaletia separata (WALKER). A. 1st 
instar ; B. 2nd instar; C. 3rd instar ; D. 4th instar; E. 5th instar ; F. 6th instar ; 
G. 7th instar. Scales A- B. 0.05 mm; C. 0.1 mm ; D. 0.2 mm; E. 0.3 mm ; F- 
G. 0.5 mm. 





Fig. 5. Inner view of the left larval mandibles of Leucania insecuta WALKER. A. lst 
instar ; B. 2nd instar ; C. 3rd instar ; D. 4th instar ; E. 5th instar ; F. 6th instar. 
Scales A - B. 0.05 mm; C. 0.1 mm ; D-E. 0.2 mm ; F. 0.5 mm. 
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Fig. 6. Inner view of the left larval mandibles of Senta flammea (Curtis). A. 1st instar ; 
B. 2nd instar ; C. 3rd instar ; D. 4th instar ; E. 5th instar : F. 6th instar ; G. 7th 
instar. Scales A-B. 0.05 mm; C. 0.1 mm ; D-E. 0.2 mm ; F. 0.3 mm : G. 0.5 





Fig. 7. Inner view of the left larval mandibles of Anapoma postica (Hampson). A. Ist 
instar ; B. 2nd instar ; C. 3rd instar; D. 4th instar ; E. 5th instar ; F. 6th instar : 
G. 7th instar. Scales A - B. 0.05 mm; C. 0.1mm; D-E.0.2mm; F-G. 0.5 mm. 
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Fig. 8. Inner view of the left mandibles of the lst and last instar larvae of Hadeninae 
and generalized mandible of Noctuidae. A. 1st instar of Savcopolia illoba (BUT- 
LER) ; B. Last instar of S. illoba (BUTLER) ; C. 1st instar of Mamestra brassicae (L.) ; 
D. Last instar of M. brassicae (L.); E. 1st instar of Lacanobia spledens (HÜBNER) ; 
F. Last instar of L. splendens (HUBNER) ; G. Outline of generalized mandible of 
Noctuidae in 1st instar : H. Outline of generalized mandible of Noctuidae in lst 
instar. Scales A, C and E. 0.05 mm ; B, D and F. 0.5 mm. 


The pattern of morphological transitions of the larval mandible is almost identical 
in all species of the Leucania-complex which I examined in this study. 


Discussion 


Judging from the figures of GODFREY (1972), the mandibles of the species of the 
subfamily Hadeninae usually possess six distinct teeth in the last instar. The same is 
true for the Plusiinae, judging from the illustrations of ICHINOSE (1962) in which the 
mandibles of 15 species of Plusiinae are shown. Similarly the species of other noctuid 
subfamilies usually have six teeth in the last instar. Therefore, I consider the posses- 
sion of six teeth (as figured by BECK (1960)) as primitive in the Noctuidae. In his study 
he considered the genera Mythimna (almost equal to my concept of the Leucania- 
complex), Tholera and Pachetra, as one group based on larval characters. But the one 
species of Pachetra he treated has normal teeth. Regarding the mandibles of the 
species of Tholeva, he just mentioned “Hauptzahne” reduced and did not figure any 
species. Detail morphological study of the mandible of Tholera must be conducted 
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before the phylogenetic placement of this genus is known. 

The mandibles of the early instars of members of the Leucania-complex are 
without exception confirmed to possess six distinct teeth for the first time. As shown 
in Fig. 8, most species of Noctuidae except those of the Leucania-complex seem to 
have six teeth even in first and last instars. 

The limits of the Leucania-complex have been vague, however, the mandibles of 
the mature larvae may now be considered an autoapomorphic character of the 
Leucania-complex. Of course, as only Japanese specimens are treated in this study, 
specimens from other areas should be carefully checked to test this hypothesis. 
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摘 要 


+a h y (Leucania-complex) の 幼虫 の 大 乃 の 形態 的 変化 CAE, v PE) 
(吉松 慎一 


日 本 産 キ ョ トウ 類 の 幼虫 の 大 腸 の 形態 を 詳細 に 観察 し , 各 齢 期 ご と の 変化 を 明らか に し た . さら に キョ ト 
ウゥ 類 の 終 齢 幼虫 の 大 乳 に み ら れ る 氏 歯 の 減少 が , この グル ー プ の 単 系 統 性 を 支持 する 固有 新 形質 で ある と 
推定 し た . また 幼虫 の 齢 数 に も 言及 し た . キョ トウ 類 の 終 齢 幼 昌 の 大 有 に つい て は これ まで いく つか の 種 に 
つい て 形態 が 観 窪 され て いる が , 若 齢 幼虫 に 関し て は ほとん と 知見 が な か っ た . GODFREY (1972) は アメ リカ 
の ョ トッ ウッ ガ 亜 科 の 終 齢 幼虫 39 属 150 種 に つい て 形態 的 研究 を 行っ た . COMA, キョ トウ 類 (4 
Leucania, Sezgg/e が 2) の 幼虫 を その 特異 な 大 腸 と hypopharyngeal complex に より 1 つの グル ー プ と し て 
ELD, これ ら 3 属 の 幼虫 を 形態 的 に 分 ける こと が 困難 な 理由 が , これ ら が 実は まとまっ た 1 属 で ある こと 
に 起因 する と 示唆 し た . Beck (1960) は ヤ ガ 科 の 終 齢 幼虫 の 大 腰 の シェ マ を 示し , CROMER BD, 

材料 と し て 使っ た 種 は 以下 の 19 種 で ある . 

Mythimna turca (L) フタ オビ キョ トウ , Aletia placida (BUTLER) クロ ンタ キョ トウ , A. rufipennis 
(BUTLER) アカ バキ ョ トウ , A. conigera (DENIS & SCHIFF.) シロ テン キョ トウ , A. pudorina (DENIS & 
ScHIFF.) ウス ベニ キョ トウ , A. pallens (L) タン ポキ ョ トウ , A. salebrosa (BUTLER) カバ フク ロ テ ン キ 
ョ トウ , A. chosenicola(BRYK) クロ テン キョ トウ , A. formosana (BUTLER) オキ ナ ワ マダ ラキ ョ トウ , 
A. perstriata SUGI ヒト ツメ キョ トウ , Pseudaletia separata (WALKER) アワ ョ トウ , P. albicosta (MOORE) 


マエ ジロ アカ フキ ョ トウ , Leucania insecuta WALKER ノ ヒ ラキ ョ トウ , L. striata LEECH スジ ジロ キ 





ョ トウ , L. compta Moore アト ジロ キョ トウ , L. inouei Sua アマ ミキ ョ トウ , Acantholeucania loreyi 
(DUPONCHEL) 7 クサ シロ キョ トウ , Senta flammea (CURTIS) ナカ スジ キョ トウ , Anapoma postica (HAMPSON) 
アカ スジ キョ トウ . 

この 他 に 比較 の た め に 日 本 産 ヨ トウ ガ 亜 科 の 1 齢 と 終 齢 の 大 腸 の 形態 を S2zco カ ozZ illoba (BUTLER) シ 
ロン シタ ョ トウ , Mamestra brassicae (L) ヨ ト ウ ガ , Lacanobia splendens (HÜBNER) エゾ チャ イロ ョ ト 
ウゥ の 3 種 に つい て 調べ た . 

fl Bik Mythimna が が 7e の の みみ は ソル ガム を 用 いて 行っ た が , 他 の キョ トウ 類 18 種 と 上 記 の ョ トウ ガ 亜 科 
の 3 種 に つい て は 人 工 飼料 を 用 いて 行っ た . 

本 研究 で は まず , 幼虫 , 頭蓋 を 集め 各種 の 齢 期 を 推定 し た (Figs. 1 , 2). そし て キョ トウ 類 で は 6 一 7 齢 
が 一 般 的 で ある こと が 判っ た . 次 に , 齢 期 ご と の 大 腸 の 形態 を 詳細 に 調査 し た (Figs. 3-7). その 結末, キ 
ョ トウ 類 の 大 腸 の 氏 歯 は 齢 期 と と も に 一 連 の 変化 を する こと が 判明 し た . また この 変化 の パタ ー ン は キョ 
トウ 類 の どの 種 に 対し て も ほぼ 同様 で ある こと が 明らか に な っ た . すなわち , キョ トウ 類 に お いて は 若 齢 で 
は 大 腸 は 6 本 の 完全 な 鎧 歯 を も つ (Fig. 3 A,B), 中 齢 に な る と まず H3 と D1 の 間 に 小 さ な 溝 が 形成 され (Fjg. 
3C), 続い て この 鞭 は 拡張 し D1 と D2 は 接近 し (Fig.3D), FRARI LHI HOREC DESIL 
つの 著 を 備え V と H1 は 接近 する (Fig. 3 E-G). 

著者 の 研究 や 幼虫 に 関す る 文献 か ら す る と , 6 本 の 銀 歯 を 備え る こと は ヤ ガ 科 で は 一 般 的 に 広く 見 られ , 
この 状態 は ヤ ガ 科 の 大 腸 の 原始 的 状態 で ある と 考え られ る . この よう な 一 連 の 形態 的 変化 を 通し て 形成 さ 
れ た キョ トウ 類 の 老 熱 幼虫 の 特異 な 大 腸 は キョ トウ 類 の 単 系 統 性 を 支持 する 固有 新 形質 で あろ うと 推測 さ 
れる . 

(Received 5 November 1989) 
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